Differentiation of two types of endocrine cells which take up amine precursors using their capacity to take up the fluorescent dihydroisoquinoline derivative of dopamine.
A study was made of the accumulation of the strongly fluorescent 2-carboxymethyl-6,7-dihydroxy-3,4-dihydroisoquinolinium compound (2-Carb. Me-DIQ) derived from the condensation reaction of dopamine with glyoxylic acid in endocrine cells possessing the capacity to take up and store biogenic monoamine precursors. Thin-layer chromatographic studies of urine showed that 2-Carb. Me-DIQ was metabolized into two strongly fluorescent metabolites, possessing at least one hydroxyl group in the phenol moiety of the molecule, which were excreted in urine together with the parent compound. Histochemical observations, however, indicated that the tissue fluorescence showing maximal emission at 480 nm was due to 2-Carb. Me-DIQ. Generally, the injection of 2-Carb. Me-DIQ induced a strong fluorescence in those tissue components possessing the extraneuronal uptake mechanism of catecholamines. In the endocrine cells strong fluorescence was seen in the pineal glandular cells and in some cells of the pars distalis of the hypophysis, of which some cells also took up DL-5-HTP, as was seen following formaldehyde vapour treatment. No accumulation of 2-Carb. Me-DIQ was observed in the pancreatic islet cells, the C cells of the thyroid gland or the tracheal enterochromaffin-like cells. These findings lead to the conclusion that biogenic monoamines in the cells of the pars distalis of the hypophysis might use the phenolic moiety of the molecule to bind to some intracellular receptor. Thus, the pars distalis cells may have an intracellular binding mechanism for biogenic monoamines that is different from other endocrine cells showing the uptake and storage of biogenic monoamines. On the other hand, the findings gave further support to the suggestion that in the pancreatic islet cells, the thyroidal C cells and the tracheal enterochromaffin-like cells biogenic monoamines are stored by a mechanism in which the basic, positively charged amino group of biogenic monoamines is bound electrostatically to the anionic, negatively charged carboxyl group of a hormone storage granule. The pars distalis cells and the pineal glandular cells seemed to take up amines and amine derivatives in a similar manner. This suggests that in the pars distalis cells, too, biogenic monoamines have an active metabolism and possibly some regulative role in hormone synthesis and/or secretion.